I.
WHAT WE TRIED TO DO We begin with a number of disclaimers about what this article is, and is not. First of all, we recognize that any list such as this is completely arbitrary, probably biased, certainly subjective, and open to argument for any number of valid reasons. Our 101 list is presented in the same spirit as lists such as " the 10 best retirement cities in Europe," the "5 greatest guitar players of all time,", "the 20 best Australian beers," and so on, that are easily found in popular newspapers, magazines and websites. For example, a Google search for "10 best vacations" returned About 128,000,000 results (0.51 seconds) on October 15, 2014. The travel channel lists Cancun, London, Miami, Myrtle Beach, New York, Orlando, Paris, Rome, San Francisco as the top 10. National Geographic publishes a book titled "The 10 best of everything: The Ultimate Guide for Travellers." And so on. Recognizing the obvious, we have added some supplemental citations and additional remarks in the last section of this article to compensate for the obvious deficiencies of this -or indeed any -such list.
You may ask "the 101 best books and papers according to whom?" And in fact one of our pioneers did ask this very question, and refused to participate because he felt such lists were completely arbitrary and therefore entirely useless. Well, perhaps they are -is there any value to such a list at all? If you believe that history is important -that the way forward is in some sense better understood if presaged by an understanding of the road already travelled, our list may be helpful.
In the age of internet search, we know that all these references are at your fingertips -as long as you ask the right question or know what to look for. Our hope is that the citations given here encourage you to move in a direction you may not have been interested in before seeing them. Table I lists the 23 pioneers, arranged in the chronological order in which they received the award. Here is our collection algorithm. Each of the 21 living pioneers was invited to submit up to five citations subject to these constraints: (i) no more than three self-citations; (ii) no more than one citation involving another pioneer; and (iii) at least one citation for a non-pioneer. The response was hardly uniform! Indeed, Abe Kandel, one of the 2012 pioneers, refused to participate at all. Here is his statement of declination, reproduced verbatim from his email to us dated September 7. 2014: Abe wrote: "I am very sorry but I will decline this invitation due to the following reasons: 1) The concept of an Important publication is not really well defined. Important to whom, the author? His friends ? His students ? World peace ? Applications to improve society ? Etc. 2) why as fuzzy logicians we select a binary number of 100 ? What about the paper in location 101 ? And why not 1000 or just 3 "most important"? 3) who made US [eds: "US" is not the USA here]-the fuzzy pioneers the "God of Fuzziness " to make these kinds of decisions ? Why not to include also other very good and promising researchers in the field. Just because we were on this bus does not imply anything as evaluators in this entirely fuzzy process. I think that we should all consider this Idea and not just spend 5 minutes as recently suggested." And who's to say Abe is wrong? Some pioneers supplied five citations, some supplied less than five citations, and of course the two deceased pioneers supplied none. We exercised our editorial prerogative to fill in the empty slots. Some of the explanatory comments supplied to us were too long or seemed confusing, so in a few cases, we edited them for brevity and/or clarity. Finally, there is little value in knowing which pioneer suggested which citations, so that information is not reported here.
II. HOW THE LIST WAS BUILT
Section III contains the 101 citations and remarks, ordered alphabetically and within author, chronologically, by the last name of the first author. The references are given in a modified form of the standard IEEE format which we think is self-explanatory, brief, and enables alphabetization. Abbreviations for commonly occuring journals in the citations are listed in Table II.   TABLE II There is not much we can say about this paper that has not already been said. Without it, there is no 101 list, and many of us would be herding cows, painting houses, riding motorcycles, drinking beer (ok, some of us would be doing that anyway) or playing guitars in seedy juke joints. So, on to the subsequent 100 papers and books supplied by the 20 pioneers.
[1] Atanassov, K. T., "Intuitionistic fuzzy sets," FSS, 20, [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] 1986 . In this paper Atanassov introduced his ideas about intuitionistic fuzzy sets to the fuzzy set community, and the basic definitions.
[2] Baldwin, J. F., "A new approach to approximate reasoning using fuzzy logic," FSS, 2, 1979, 309-325. This is one of the first papers, that focused on the extension of fuzzy logic to approximate reasoning on the basis of logical considerations. In contrast to fuzzy control, Baldwin used human argumentation rather than the control of artificial systems (machines etc.). It is still computationally simple and efficient and eventually led to the development of the fuzzy computer language Fril.
[3] Bellman, R. E. and L. A. Zadeh, "Decision-making in a fuzzy environment", Management Sciences, 17, 1970, 141-154. Presumably the most influential paper in the entire fuzzy sets literature, this article provides a simple yet extremely powerful fuzzy setting for all kinds of decision problems. It has inspired research in fuzzy decision making, control, optimization, and in a multitude of problems in which a choice is to be made under fuzzy goals, conditions, intentions, etc.
[4] Bezdek, J. C. Pattern Recognition with Fuzzy Objective Function Algorithms, Plenum Press, 1981. One of the first textbooks to present classical pattern recognition problems (clustering and classifier design) in the framework of fuzzy sets and models. Special emphasis on algorithms that use alternating optimization as a means for approximating solutions of fuzzy objective function problems.
[5] Bezdek, J. C., "On the relationship between neural networks, pattern recognition, and intelligence, IJAR, 6(2), 1992, 85-107. Perhaps the first publication to define and use the term "Computational Intelligence," subsequently adopted by the Neural Networks Council (NNC [9] Bonissone, P. and K. Decker, "Selecting uncertainty calculi and granularity: An experiment in trading-off precision and complexity", in Uncertainty in Artificial Intelligence, L. Kanal, and J. Lemmer (Eds.), 217-247, North-Holland, 1986. This paper is the first study of term sets granularity and triangular norms distinguishability. In the paper it is noted that, when using term sets typical for knowledge elicitation, many t-norms collapse into a small number of similarity classes. As a result, five t-norms are enough to cover most situations.
[10] Bosc, P. and O. Pivert, "SQLf: a relational database language for fuzzy querying," TFS, 3(1), 1995, pp. 1-17. This paper describes how to extend well-known languages and algorithms for handling queries to relational databases, when queries involve preferences described in terms of fuzzy sets.
[11] Bouchon-Meunier, B., Rifqi, M. and S. Bothorel, "Towards general measures of comparison of objects," FSS 84 (2), 1996, pp. 143-153. This paper is an extensive study on indices of similarity between fuzzy sets, that bridges the gap between the fuzzy set literature and the mathematical psychology literature on similarity.
[12] Buckles, B. P. and Petry, F. E., "A fuzzy representation of data for relational databases," FSS, 7(3), 1982, 213-226. One of the earliest and most influential papers on the use of fuzzy sets and models in the context of relational databases.
[ This paper defines an extension of classical logic to the case where propositions have various levels of certainty. It is based on the old principle that the validity of a reasoning chain is the validity of its weakest link. The model-theoretic semantics is in terms of fuzzy sets of models. This logic is inconsistency-tolerant. This work demonstrates a close connection between fuzzy sets and the literature on nonmonotonic reasoning and belief revision in artificial intelligence.
[19] Dunn, J. C., "A fuzzy relative of the ISODATA process and its use in detecting compact well-separated clusters, Jo. Cyber., 3(3), 1974, 32-57.
The first paper to derive a fuzzy version of the classical batch hard cmeans (aka k-means) clustering model and alternating optimization algorithm, which was subsequently generalized as described in [4] .
[20] Filev, D. "Fuzzy modeling of complex systems", IJAR, 5(3), 1991, 281-290. This paper introduces state space and polytopic Takagi-Sugeno type models as alternative to the conventional dynamic state space models of nonlinear systems.
[21] Fodor, J. C. and M. R. Roubens, Fuzzy Preference Modelling and Multicriteria Decision Support, Springer Theory and Decision Library, 14, 1994. This monograph achieved a breakthrough in the study of fuzzy relations meant to model the idea of preference, a topic pioneered by Sergei Orlowski in the 1970's. It relied on the state of the art in fuzzy aggregation operations, especially t-norms and co-norms, and applied it to the decomposition of a preference relation into its strict part, its equivalence part and its incomparability part. It shows the difficulty of carrying preference modeling techniques over to the valued case in the max-min setting, indicating the need for algebraic structures like MValgebras.
[22] Goguen, J. A., "L-fuzzy sets," JMAA, 18, 1967, 145-174.
This paper laid bare the mathematical nature of fuzzy sets as mappings from a set to a complete lattice. It can be considered as the seminal work that motivated much of the mathematical literature on fuzzy sets.
[23] Goguen, J. A., "The logic of inexact concepts," Synthese, 19, 1968/69, 325-373. This paper develops a remarkably sophisticated foundation for this new logic. The results provide the framework for both the development of Zadeh's agenda of fuzzy logic in the broad sense as well for the parallel development on the agenda of fuzzy logic in the narrow sense.
[24] Grabisch, M. This is the first fuzzy clustering model with an objective function that attempts to match cluster shapes by adapting the individual norm associated with each cluster. As alternating optimization proceeds, the norm associated with each cluster adapts to fit the local structure of the cluster via the fuzzy covariance matrix.
[26] Hajek, P. Metamathematics of Fuzzy Logic, Kluwer, Dordrecht, 1998. This book is the culmination of seminal contributions by Peter Hajek to fuzzy logic in the narrow sense. The book is the first comprehensive axiomatic presentation of important fuzzy logics, each based on a distinct t-norm and its residuum, with the rigorous proofs that these fuzzy logics are both sound and complete. Contrary to other contributors to fuzzy logic in the narrow sense, Hajek has always considered advances in fuzzy logic in the broad sense as an important source of inspiration for research in fuzzy logic in the narrow sense.
[27] Hall, L. O.; Ozyurt, I. B. and J. C. Bezdek, "Clustering with a genetically optimized approach," TEC, 3(2), 1999, 103-112. This paper introduces a new way to optimize a fuzzy objective function for clustering. The evolutionary approach is shown to provide partitions with a better optimized objective function value than the classical alternating optimization scheme.
[28] Herrera, F., Herrera-Viedma, E. and J. L. This survey reviews the application of possibility theory to fuzzy optimization, augmenting flexible constraints in fuzzy linear programming with uncertainty about coefficients, represented by fuzzy numbers. Then degrees of possibility and necessity of satisfying constraints can be used in the spirit of chance-constrained programming.
[30] Jang, J. S. R. "ANFIS: Adaptive-network-based-fuzzy-inferencesystem," TSMC, 23, 1993, 665-685. This paper describes a very useful algorthm which is a staple in the Matlab TM Fuzzy Toolbox. The author presents a Takagi-Sugeno (TS) fuzzy system in network form and combines it with a backpropagation like learning algorithm to provide automated tuning of membership functions and polynomial coefficients. This algorithm enabled a large number of useful applications during the 1990s.
[31] Kacprzyk, J. Group decision making with a fuzzy majority, FSS, 18, 1986, 105-118.
Introduction of a fuzzy majority -equated with fuzzy linguistic quantifiers and dealt with in terms of a calculus of linguistically quantified propositions. One of the primary references for fuzzy models of group decisions, social choice, and voting schemes.
[ One of the first comprehensive and pioneering treatises of the subject of pattern recognition in the framework of fuzzy sets. The fundamentals of fuzzy sets are discussed in the framework of constructive ways to use this technology to formulate and solve certain pattern recognition problems.
[35] Karnik, N., J. M. Mendel and Q. Liang, "Type-2 fuzzy logic systems," TFS, 7, 1999, 643-658. This is a foundational paper that established many of the basic concepts in the field of type-2 fuzzy logic systems.
[36] Kasabov N. and Qun Song, "DENFIS: Dynamic Evolving NeuralFuzzy Inference System and its application for time-series prediction," TFS, 10(2), 2002, 1-37. This paper introduces a new type of fuzzy inference system, DENFIS, for adaptive on-line and off-line learning, and shows how to apply it to dynamic time series prediction.
[ This was the first paper to define the idea of a fuzzy neuron as a generalization of the McCulloch-Pitts neuron. Although cast in the more formal language of automata theory, it is the first paper about a fuzzy neural network.
[46] Lin, C. T. and George Lee, C. S. , "Neural-network-based fuzzy logic control and decision system," TC, 40(12), 1991, 1320-1336. This paper introduces an innovative five-layer neural architecture for realizing a fuzzy rule based system for control and other decision making applications. It uses a hybrid learning scheme involving an unsupervised phase for defining the membership functions and a supervised phase for refining neuro-fuzzy system is proposed.
[47] Mamdani, E. H. and Assilian, S. "An experiment in linguistic synthesis with a fuzzy logic controller," IJMMS, 7, 1975, 1-13. The starting point of fuzzy control whose continuation was a turning point for the acceptance of fuzzy logic in engineering.
[48] Marinos, P. N., "Fuzzy logic and its applications to switching systems," TC, 18(4), 1969, 343-348. This is the first paper that presents a technique for analysis and synthesis of fuzzy logic functions with implementation in terms of logic gates. This paper led to the implementation of real fuzzy information processing hardware systems such as high-speed fuzzy logic controllers.
[49] Mendel, J. M., Uncertain Rule-Based Fuzzy Logic Systems: Introduction and New Directions, Prentice-Hall, 2001 . This textbook offers comprehensive coverage of both type-1 and type-2 fuzzy sets and rule-based systems for singleton and non-singleton fuzzifications.
[50] Mendel, J. M. and R. John, "Type-2 fuzzy sets made simple," TFS, 10, 2002, 117-127. This paper provides a representation theorem that shows a new way to represent a type-2 fuzzy set in terms of simpler embedded type-2 fuzzy sets.
[51] Mizumoto, M., "Fuzzy controls by product-sum-gravity method dealing with fuzzy rules of emphatic and suppressive types," Int. Jo. of Uncertainty, Fuzziness and Knowledge-Based Systems, 2(3), 1994, 305-319. This paper shows that emphatic or suppressive effects on fuzzy inference results are observed under the product-sum-gravity method by using fuzzy control rules whose consequent part is characterized by a membership function whose grades are greater than 1, or a negativevalued membership function. The use of negative-valued membership functions is beneficial to the construction of fuzzy control rules.
[52] Mizumoto, M. and Tanaka, K., "Some properties of fuzzy sets of type 2," Inf. and Control, 31(4), 1976, 312-340.
This paper investigates the algebraic structure of Type 2 fuzzy sets under set operations defined by means of the extension principle on fuzzy numbers on the unit intervals serving as fuzzy membership grades.
[53] Murofushi. T and Sugeno, M. "An interpretation of fuzzy measures and the Choquet integral as an integral with respect to a fuzzy measure", FSS, 29, 1989, 201-227. This paper first showed with concrete examples that (1) a non-additive measure (capacity in the sense of Choquet or fuzzy measure in the sense of Sugeno) represents interactions among subsets and (2) the Choquet integral is a reasonable integral with respect to such a nonadditive measure.
[54] Negoita, C. V. and Ralescu, D. A., Application of Fuzzy Sets to Systems Analysis, Wiley, 1975 . This is the first book written on the basics of fuzzy sets, fuzzy theories (categories, topologies, etc.) and fuzzy logic, and also their possible applications to systems, automata, clustering, etc.
[55] Nguyen H. T. "A note on the extension principle for fuzzy sets," JMAA, 64, 1978, 369-380. This pioneering paper describes the connection between the extension principle and the calculation of functions with set-valued arguments using alpha-cuts. It shows that fuzzy number calculations commute with cuts.
[56] Pal, N. R. and J. C. Bezdek, "Measuring fuzzy uncertainty." TFS, 2(2), 1994, 107-118. This paper introduces two new classes, additive and multiplicative classes, of measures of fuzziness, which satisfy the five axioms of such measures. This paper also introduces the concept of weighted fuzziness to incorporate subjectivity in measures of fuzziness.
[57] Pedrycz, W., "Algorithms of fuzzy clustering with partial supervision," Pattern Recognition Letters, 3, 1985, 13 -20.
This paper introduced the concept of partial supervision for fuzzy clustering and proposed algorithms that used it to do clustering in presence of partially labeled data.
[58] Pedrycz, W., Fuzzy Control and Fuzzy Systems, John Wiley. 1991
This research monograph is one of the first comprehensive and innovative publications that focuses on fuzzy control and fuzzy systems within a framework of fuzzy relational equations. This seminal paper proposed a mathematical extension of the theory of random sets to fuzzy random sets, 10 years after pioneering but largely ignored works by Robert Féron. In this approach, a fuzzy random variable is viewed as a mapping from a probability space to a space of membership functions, equipped with a suitable metric structure. Since then many scholars have followed this line to handle random linguistic variables.
[60] Rodriguez, R. O., Esteva, F., Garcia, P. and Godo, L., "On implicative closure operators in approximate reasoning," IJAR, 33, 2003, 159-184. This paper clarifies the notions of graded implication and, through the imposition of reasonable constraints, characterization of the nature of implication operators.
[61] Ruspini, E. H. ,"A new approach to clustering," Inform. Control, 15(1), 1969, 22-32. This is the first paper to define the notion of a fuzzy c-partition of data. As such, it is the root paper for the entire field of fuzzy clustering, which is now a very large part of the pattern recognition landscape.
[62] Ruspini, E. H., "On the semantics of fuzzy logic," IJAR, 5, 1991, 45-88.
This paper presents a formal characterization of the major concepts and constructs of fuzzy logic in terms of notions of distance, closeness, and similarity between pairs of possible worlds. The similarity logic developed in the paper allows a form of logical "'extrapolation'" between possible worlds. It is shown to have connections with possibility theory, in the setting of metric spaces.
[63] Ruspini, E. H., P. Bonissone, and W. Pedrycz, Handbook of Fuzzy Computing, Institute of Physics, 1998. A handbook on fuzzy sets, systems, and applications that was state of the art in 1998. Co-edited by three fuzzy pioneers, it offers a coherent presentation and notation across multiple entries, which were written by a large number of other fuzzy pioneers.
[64] Saffiotti, A., Konolige, K., and Ruspini, E. H., "A multivalued logic approach to integrating planning and control," Artificial Intelligence, 76, 1981, 481-522. This paper presents the first significant application of fuzzy logic methods to the planning and control of autonomous robots. This approach led to the SAPPHIRA architecture, which, until recently, was employed in many commercial autonomous mobile robots. The multilevel hierarchical, supervisor-controller, architecture introduced in this paper has been widely applied to other control systems.
[65] Sanchez, E. "Resolution of composite fuzzy relation equations," Inf. and Control, 30, 1976, 38-48. This is the first, highly original and influential publication in the area of fuzzy relational equations. It is the root paper for a large ongoing research effort in relational theory.
[66] Seki, H. and Mizumoto, M., "On the equivalence conditions of fuzzy inference methods -part 1: Basic concept and definition," TFS, 19(6), 2011, 1097-1106. This paper addresses equivalence conditions of a number of fuzzy inference methods such as the product-sum-gravity method, simplified fuzzy inference method, fuzzy singleton-type inference method, SIRMs inference method, and SIC inference method. [68] Sugeno, M., and Yasukawa, T., "A fuzzy-logic-based approach to qualitative modeling. " TFS, 1(1), 1993, 7-31. This paper proposes a two-step process, fuzzy modelling and its linguistic approximation, to generate qualitative models of systems based on input-output numerical data. Although the primary emphasis of this is on qualitative modelling, it also introduces another very important concept, the use of clustering to find fuzzy rules from numerical data, which drastically reduces the complexity of fuzzy rule generation.
[69] Tahani, H. and J. Keller, "Information fusion in computer vision using the fuzzy integral", TSMC, 20(3), 1990, 733-741. This was the first journal paper (preceded by 2 conference papers) that framed the pattern recognition problem in terms of fuzzy integral fusion of information.
[70] Takagi, T. and M. Sugeno, "Fuzzy identification of systems and its applications to modeling and control", TSMC, 15, 1985, 116-132. This paper established a link between conventional and fuzzy systems models and paved the way for the use of machine learning and control theory in fuzzy systems.
[71] Tanaka, H., Uejima, S. and Asai, K., "Linear regression analysis with fuzzy model," TSMC, 12(6), 1982, 903-907. This paper was the first to propose a study of fuzzy linear regression (FLR), by adding fuzziness to regression analysis. It considered parameter estimation of FLR models under two factors: (i) the degree of fit; and (ii) the vagueness of the model. This paper inspired many subsequent works in fuzzy linear regression models.
[ Trillas and Valverde's paper clarifies the nature of fuzzy implicationa central concept in fuzzy logic -while producing representation theorems that clearly define the proper structure of implication operators.
[75] Valverde, L. , "On the structure of F-indistinguishability operators," FSS, 17, 1985, 313-328. Valverde's paper on the structure of fuzzy similarities brought clarity, through a principled approach, to the structure of fuzzy preorders and fuzzy similarity equations. Furthermore, this paper clarified the relationship between the notions of fuzzy preference and fuzzy similarity.
[76] Wang, L-X., and Mendel, J. M., "Generating fuzzy rules by learning from examples," TSMC, 22(6), 1992, 1414-1427. This paper proposes a useful scheme for generating a fuzzy rule based system from numerical data for function-approximation type systems. It also proves that such a fuzzy rule based system has the universal approximation capability, which can approximate any nonlinear continuous function on a compact set to an arbitrary accuracy.
[77] Wang, L.-X. , "Fuzzy systems are universal approximators," Proc. FUZZ-IEEE, 1992 . This paper provided the first rigorous proof that a Mamdani fuzzy logic system is a universal approximator. cf. E. P Klement, "Are fuzzy systems universal approximators? IJGS, 28(2/3), 1999, 259-282.
[78] Wang, X., De Baets, B. and E. Kerre. "A comparative study of similarity measures," FSS, 73 (2), 1995, 259-268. A systematic study of the notion of similarity between fuzzy sets and the properties of such similarity indices. This is used as a basis for defining a notion of approximate equality between fuzzy sets.
[79] Yager, R. R., "On a general class of fuzzy connectives," FSS, 4, 1980, 235-242. One of the earliest papers to provide a generalization of the union and intersection operators used in fuzzy sets.
[80] Yager, R. R., "A procedure for ordering fuzzy subsets of the unit interval,", Inf. Sci., 24, 1981, 143-161. This early work deals with the issue of comparing fuzzy sets of the unit interval, with an approach compatible with fuzzy arithmetics.
[81] Yager, R.R., "A new approach to the summarization of data", Inf. Sci., 28, 1982, 69-86. A breakthrough paper that introduces the concept of a linguistic data summary, which is equated to a linguistically quantified proposition with a fuzzy linguistic quantifier. As opposed to linguistic summarization of data (previously known for many years), this scheme accounts for imprecision in data and enables us to grasp the very essence of data in a human consistent way.
[82] Yager, R.R., "On Ordered Weighted Averaging aggregation operators," TSMC, 18, 1988, [183] [184] [185] [186] [187] [188] [189] [190] . Perhaps the central paper that fueled many subsequent studies of aggregation functions in fuzzy logic. OWA operators were, and are, widely used in various applications.
[83] Yager, R. R., "Quantifier guided aggregation using OWA operators, IJIS, 11, 1996, 49-73. In this paper Yager provides an approach for going from a linguistic specification of an aggregation imperative to its manifestation in terms of an OWA operator. It gives us an example of the concept of computing with words applied to aggregation.
[84] Yager, R. R. and Filev, D. P., "Essentials of Fuzzy Modeling and Control", John Wiley, 1994. A textbook containing a systematic approach to fuzzy models and control, methods for developing and learning fuzzy models from data, and their applications.
[85] Yamakawa, T., "High-speed fuzzy controller hardware system : The mega-FIPS machine," Inf. Sci., 45, 1988, [113] [114] [115] [116] [117] [118] [119] [120] [121] [122] [123] [124] [125] [126] [127] [128] . This article describes a high-speed fuzzy controller hardware system which facilitates approximate reasoning at 1,000,000 FIPS (fuzzy inferences per second). This was the first step in an approach to a fuzzy computer.
[86] Yamakawa, T., "A fuzzy inference engine in nonlinear analog mode and its application to a fuzzy logic control," TNN, 4(3), 1993, 496-522. This is a tutorial on the utility of fuzzy systems that provides a broad scope overview of analog mode hardware.
[87] Yamakawa, T., "Silicon implementation of a fuzzy neuron," TFS, 4(4), 1996, 488-501. This paper describes a fuzzy neuron chip which modifies an ordinary neuron model by fuzzy logic and facilitates high speed recognition (less than 0.5 microseconds) of handwritten characters.
[88] Zadeh, L. A., "Similarity relations and fuzzy orderings," Inf. Sci., 1971, 177-200. The first paper that showed how to decompose a fuzzy similarity relation to discover cluster substructure in a partition tree on relational (usually dissimilarity) data. Also introduced the idea of transitive closures for fuzzy similarity relations.
[ This is the best paper that clearly and completely describes one of Lotfi Zadeh's greatest ideas -the one of precisiating the meaning of utterances in natural language by translating them into the meaning representation language PRUF. The language is based on a fuzzy-set interpretation of the theory of graded possibilities, whose expressive power is comparable to that of natural languages.
[95] Zadeh, L. A., "Fuzzy logic = computing with words," TFS, 2, 1996, 103-111. Prof. Zadeh led the fuzzy community with innovative ideas that possessed deep insights. There were two phases: 1) propose fuzzy sets and their mathematical foundations and 2) propose of the idea "computing with words," which had significant value in expanding fuzzy logic from a scientific tool to the liberal arts. This was the first paper in that direction.
[96] Zadeh, L. A., "Generalized theory of uncertainty (GTU) -Principal concepts and ideas," Comp. Stat. and Data Analysis, 51, 2006, 15-46. A basic premise in this paper is that there are many different kinds of uncertainty. The three principal kinds are possibilistic uncertainty, probabilistic uncertainty and bimodal uncertainty. GTU addresses the three principal kinds and others. GTU is a challenge to the Bayesian doctrine which posits that any kind of uncertainty can and should be dealt with through the use of probability theory. GTU has a unique capability--the capability to compute with probabilities, possibilities, events and relations which are described in natural language.
[97] Zadeh, L. A., "Towards a restriction-centered theory of truth and meaning (RCT), Information Sciences, 248, 2013, 1-14. This paper is a radical departure from traditional approaches to representation of meaning and definition of truth. The meaning of a proposition is expressed as a restriction. A proposition is associated with two truth values: internal truth value and external truth value.
[98] Zimmermann, H.-J., "Fuzzy programming and linear programming with several objective functions". FSS, 1, [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] 1978 . This paper paved the way for many developments and applications in Operations Research. For example, classical linear programming requires crisp constraints that are often unrealistic. This paper showed how to soften the constraints, obtaining a more realistic model.
[99] Zimmermann, H.-J.. and Zysno, P., "Latent Connectives in Human Decision Making," FSS, 4, 1980, 37-51. A paper published before t-norms and t-conorms were broadly used in fuzzy logic. The authors showed that fuzzy connectives cannot belong to universal classes, but should be contextually chosen. It also suggested the use of aggregation functions.
[100] Zimmermann, H.-J., "Fuzzy Sets, Decision Making, and Expert Systems", Kluwer, 1987. This book was one of the first texts that discusses how modeling with mathematics and empirical findings can be used to turn expert systems based on classical dichotomous logics into fuzzy expert systems.
IV. DISCUSSION AND SUPPLEMENTAL READING
The 101 list was compiled using a very constrained method of sampling (i.e., only IEEE CIS pioneers were consulted). Consequently we feel justified in expanding the list a bit by adding some remarks and citations that might otherwise go unrecognized.
(i) Many important papers have been written in fields that are not directly germane to engineering applications. As you might expect, since our contributors are IEEE pioneers, this 101 list is heavily weighted towards the theory and applications in pattern recognition and control. However, there are very important papers in areas that might be called "pure mathematics, logic, philosophy, etc." such as topology, category theory, etc., that fall outside the natural interests of most members of a professional engineering society. Here are a few early citations, in chronological order, which were overlooked by our IEEE pioneers:
